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@ Amplification of nucleic acid sequences using oligonucleotides of random sequence as primers. 



@ A process for substantially amplifying template nucleic acid present in a sample is described, where 
the amplification is performed without prior knowledge of spedfic sequences. The process comprises 
apposition of random oligonucleotide primers to a template nucleic acid under conditions such that 
extension products of the primers are synthesized which are complementary to the template nucleic 
acid. 
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According to this invention, Random Pnming Annplification (RPA), a process for the amplification of tem- 
plate nucleic acid sequences present in a sample is described, wherein knowledge of a nucleic acid sequence 
is not required. 

Specifically, the present Invention provides a process for the amplification of a nucleic acid template in a 
5 sample, which process comprises synthesis of nucleic acid sequences In a randomly primed, but template 
dependent manner. The process Includes the steps of priming single-stranded template nucleic acid strands 
with an excess of random oligonucleotide primers and incubating the single-stranded template nucleic acid 
strands and excess random oligonucleotide primers in the presence of excess amounts of an inducing agent, 
a strand displacement agent, and nucleoside triphosphate substrates to randomly amplify nucleic acid strands. 
10 Thus, according to a first aspect of the present invention there is provided a process for substantially 

amplifying a template nucleic acid sequence in a sample, the process comprising amplifying the nucleic acid 
in a randomly primed and template dependent manner, wherein the randomly primed amplification is conducted 
using random oligonucleotide primers that comprise ribonucleotides or deoxyribonucleotides having: 
(1) exactly three bases chosen from the group of A, T, C, and G, and 
15 (2) a base analogue of the base in the group of A, T, C, and G, not chosen as one of the bases in (1 ) above, 

wherein the base U and the base T are considered exact equivalents. 
This may result in de novo amplification being reduced relative to the level observed with random oligonuc- 
leotide primers comprising bases chosen from the group A, T, C and G and no analogue of a base in the group 
A, T, C and G. 

20 Preferably the randomly primed amplification occurs with a primer that comprises deoxyribonucleotide hav- 

ing A, T, C and I as bases, where the base U and the base T are considered exact equivalents. 

The invention also relates to a process for substantially amplifying a template nucleic acid sequence in a 
sample in a randomly primed and template dependent manner, the process comprising: 

(a) priming template nucleic acid strands with an excess of random oligonucleotide primers; and 
25 (b) incubating the template nucleic acid strands and the excess of random oligonucleotide primers in the 

presence of an excess of and inducing agent, a strand displacement agent, and an excess of triphosphate 

substrates to randomly amplify nucleic acid strands, wherein the random oligonucleotide primers comprise 

ribonucleotides or deoxyribonucleotides having: 

(1) exactly three bases chosen from the group of A, T, C and G; and 
30 (2) a base analogue of the base in the group of A, T, C and G, not chosen as one of the bases in element 

(a). 

wherein the base U and the base T are considered exact equivalents. In this fashion de novo amplifi- 
cation may be reduced relative the level observed with random primers comprising bases A, T, C and G and 
35 no analogue of a base in the group A, T, C and G. 

The invention also relates to a process for detecting a papilloma virus in the sample, the process compris- 
ing: 

(a) substantially amplifying a papilloma virus nucleic acid sequence in a sample, wherein substantial ampli- 
fication comprises a randomly primed but template dependent synthesis of papilloftia virus DNA; and 
40 (b) detecting the papilloma vims, wherein the random oligonucleotide primers comprise ribonucleotides or 

deoxyribonucleotides having: 

(1) exactly three bases chosen from the group of A, T, C and G; and 

(2) a base analogue of the base in the group of A, T, C and G, not chosen as one of the bases in element 
(a), wherein the base U and the base T are considered exact equivalents. 

45 A second aspect of the present invention relates to a kit for substantially amplifying a nucleic acid sequence 

In a sample in a randomly primed and template dependent manner, the kit comprising a carrier which is com- 
partmentalized to receive in close confinement therein one or more containers, wherein: 

(a) a first container or series of containers contains one or more random oligonucleotide primers; 

(b) a second container contains an inducing agent; 

50 (c) a third container or series of containers contains triphosphate substrates; and 

(d) a fourth container or series of containers contains a buffer for reconstituting or diluting other components 
of the kit, wherein the random oligonucleotide primers comprise ribonucleotides or deoxyribonucleotides 
that have: 

(1) exactly three bases chosen from the group of A, T, C and G, and 
55 (2) a base analogue of the base in the group of A, T, C and G, not chosen as one of the bases in (a) above, 

wherein the base U and the base T are considered exact equivlents. 
Here the de novo amplification may be reduced relative to the level observed with random primers com- 
prising bases A, T, C and G and no analogue of a base in the group A, T, C and G. 
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acid synthesis. Strand displacement begins at the 5'-end of a base- paired nucleic acid sequence and proceeds 
in consequence of nucleic acid synthesis immediately 5*- to the displacement site. Both the newly synthesized 
and displaced nucleic acids have the same base sequence, which is complementary to the template nucleic 
acid strand. The strand displacement activity may reside on the same molecule with another activity such as 
5 nucleic acid synthesis and especially DNA synthesis, or it may be a separate and independent activity. DNA 
polymerases such as E. coli DNA polymerase 1, the Klenow fragment of DNA polymerase I, the bacteriophage 
T7 DNA polymerase, and the bacteriophage T5 DNA polymerase, are enzymes which possess both polymerase 
activity and strand displacement activity. Agents such as helicases may be used in conjunction with Inducing 
agents which do not strand displace, in order to produce the effect of strand displacement, that is, displacement 
10 of a nucleic acid strand coupled to the synthesis of a nucleic acid strand of the same sequence. For a discussion 
of strand displacement see Kornberg, A., DNA Repl ic ation , W.H. Freema & Co., San Francisco, CA, 1980. 

As used herein, "priming" or "to prime" refers to the apposition of an oligonucleotide or nucleic acid to a 
template nucleic acid, whereby said apposition enables an inducing agent to polymerize nucleotides into a nuc- 
leic acid which is complementary to the template nucleic acid. 
15 As used heirein, the temn "primer" refers to an oligonucleotide, preferably an oligodeonucleotide, with a 

random sequence. By "random sequence" is meant a sequence not desired to be directed to a specific sequ- 
ence in the nucleic acid sample to be amplified. In accord with this invention, a primer possesses a free 3*-0H 
group which upon apposition to the nucleic acid template is recessed relative to the 5'-end of the template and 
thus is capable of acting as a site of initiation of the synthesis or polymerization of a nucleic acid polymer, the 
20 sequence of which is complementary to the template strand, in the presence of nucleotides and an Inducing 
agent such as DNA polymerase and at a suitable temperature and pH. 

The primer is preferably single stranded for maximum efficiency in amplification, but may alternatively be 
double stranded. If double stranded, the primer may be first treated, for example, by heating at a temperature 
sufficient to separate the strands, before being used to prepare extension products (for example, see Nucleic 
25 Acid Hybridization. A Practical Approach , B. D. Hames and S. J. Higgins, eds., IRL Press, Washington, 1985), 
preferably to about 90-1 00°C for about 1 to 10 minutes. 

By primers of "random" sequence is meant that the positions of apposition of the primers to the nucleic 
acid template are substantially indeterminate with respect to the nucleic acid sequence of the template under 
the reaction conditions used In the methods of the invention. Methods for estimating the frequency at which an 
30 oligonucleotide will appear in a nucleic acid polymer are described in Vollnia, S. etaL, Comp. App. Biosci. 5: 
33-40 (1989). It is recognized that the sequences of random primers may not be random In the mathematic 
sense. Chemically synthesized random primers will be random to the extent that physical and chemical efficien- 
cies of the synthetic procedure will allow. Random primers derived from natural sources will be less random, 
due to favored arrangements of bases in the source organism. Random primers derived from the homologous 
35 nucleic acid polymer whose amplification is desired may still fall within the definition of random. Oligonuc- 
leotides having defined sequences may satisfy the definition of random if the conditions of their use cause the 
locations of their apposition to the template to be indetenminate. All these examples of primer types are defined 
to be random so long as the positions along the template nucleic acid strand at which the primed extensions 
occur are largely indeterminate. 
40 If the primer Is not of random sequence, its sequence must be of sufficient diversity to rime at multiple sites 

along the template nucleic acid sequence, since the degree of amplification may be proportional to the number 
of priming sites. Nonstringent conditions may be used which will allow some primers to nonspecifically or ran- 
domly appose at many sites on the nucleic acid template where othenwise, under stringent hybridization con- 
ditions, those primers would only hybridize to a specific site (for example, see Nucleic Acid Hybridization, A 
45 Practical Approach, B. D. Hames and S. J. Higgins, eds., IRL Press, Washington, 1985). 

It is not necessary that apposition of the primer to the template be at the site of a sequence identical to 
that of the primer. A primer which apposes to the template with some mismatch is within the scope of the Inven- 
tion if the mismatched primer-template structure can still serve as a site from which to enzymatlcally synthesize 
extension products of the primer which are complementary to the template. One of ordinary skill in the art, with- 
50 out undue experimentation will be able to design many reaction conditions, both stringent (allowing only a per- 
fect complementary sequence match between the primer and the template) and nonstringent (allowing some 
mismatch in the primer-template pairing) within the scope of the methods of the invention ( Nucleic Acid Hyb- 
ridization, A Practical Approach, B. D. Hames and S. J. Higgins, eds., IRL Press Washington, 1985). 

Random oligodeoxyribonucleotides 8 bases long are referable using the conditions described here. How- 
55 ever oligoribonucleotides, or oligodeoxyribonucleotides, other than 8 bases long may also be used, such as 
4-mer, 5-mer, 6-mer, 7-mer, 9-mer, 10-mer, and up to 50 bases. The primer must be of sufficient length to prime 
the synthesis of extension products in the presence of the inducing agent. The optimal length of the primers 
will depend on many factors, including the inducing agent used, and the purpose of the amplification. For dlag- 
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10-12 \iQ of de novo DNA product is synthesized, which represents about half of the RPA reaction synthetic 
capacity, based on mass of dNTPs incorporated into offers. Notwithstanding the occurrence of de novo DNA 
synthesis, the RPA methods of the invention proceed so as to give substantial amplification of added template 
DNA 

5 De novo synthesis can be reduced by using special random primers. These random oligonucleotide primers 

are made of ribonucleotides or deoxyribonucleotides having three bases chosen from the four standard bases: 
A, T, C, and G. These primers also have a non-standard base, i.e. a base that is not A, T, C, or G. (Note that 
for the purposes of the present invention, the base U and the base T are considered equivalents. Therefore, 
one can choose three bases from the group A, T, C, and G or one can choose three bases from the group A, 

10 U, C, and G.) By using these special primers, de novo amplification may be reduced relative to the level obser- 
ved with random primers comprising the (standard) bases A, T, C, and G (and no analogue of a base in the 
group of A, T, C and G). As exemplified herein, de novo synthesis was decreased by using random oligonuc- 
leotide primers made of deoxyribonucleotides having A, T, C and I as bases, i.e. the non-standard base was I 
(i.e. the non-standard nucleoside was deoxyinosine, dl). In other words, in these primers, which were random 

15 octamers (8-mers), dl was substituted for deoxyguanosine (dG). dl can base pair weakly via two hydrogen 
bonds with a number of different bases. It fonms only two hydrogen bands instead of three; de novo synthesis 
which emerges from primer- primers interaction Is attenuated or elminated. Not all non-standard bases will dec- 
rease denovo synthesis, however, bases other than I can be tested without undue experimentation, other bases 
or nucleoside that can be tried include hypoxanthine, bromodeoxyuridine (BrdU), and the like. 

20 RPA may be adapted to penmit its use In identifying or detecting the presence of any desired nucleic acid 

molecule. These properties render the assays of the present Invention suitable for applications in medical diag- 
nostics, agricultural, environmental and foodstuff monitoring, or any other use requiring the detection of specific 
DNA or RNA at low concentration. 

The assays of the present invention have substantial utility in the fields of epidemiology, food science and 

25 waste management. For example, samples of air, water or food (such as milk dairy products, meat, poultry, 
etc.) can be incubated in accordance with the methods of the present invention in order to assess and identify 
the presence of pathogenic bacteria (such as S. Typhosa, M. tuberculosi, etc.), yeasts, protozoa, nematodes 
(such as the causal agent of heartwonm, trichinosis, malaria, etc. ) or viruses (such as those responsible for 
hepatitis, influenza, shipping fever, etc.). The nucleic acid present in the sample can be amplified to a point 

30 that probe sequences complementary to characteristic sequences of the suspected pathogens can be used 
with a high degree of assurance for the detection of their presence in the sample. 

It may be desirable to conduct purification schemes directed to enriching the sample in template nucleic 
acid prior to conducting RPA. Purification techniques are well-known and would include any technique for nuc- 
leic acid purification, either manual or automatic; for example, see Maniatis, T. et al. . Molecular Cloning (A 

35 Laboratory Manual) , Cold Spring Harbor Laboratory, 1982; and, Landegren, U, et al. . Science 242 :229- 
237.(1988). 

The RPA assay of the present invention is especially facilitated and enhanced by the use of "kits", whose 
components are especially adapted to be used with one another. Such kits will typically provide a carrier, com- 
partmentalized to receive in close confinement a series of containers containing the random primers, the induc- 

40 ing agent, the strand separation agent, and the deoxynucleotides and buffers and salts necessary to pursue a 
particular assay. Thus for example, a "kit" designed to detect papilloma virus will contain in addition to the rea- 
gents listed above, a probe for detecting the papilloma virus, likewise, similar kits can be prepared to detect 
the presence of a virus or bacterium for which a robe is available, especially, for example, HIV, bacterial con- 
tamination of foods, and yeast infection, etc. 

45 The invention also contemplates the characterization of such amplified molecules. The amplified molecules 

obtained by the practice of the invention can be analyzed through the use of any of a variety of methods well 
known in the art in order to further characterize their sequence or nature. For example, such amplified molecules 
can be sequenced, restriction digested, electrophoresed, cloned, or hybridized against a reference nucleic acid 
molecule. Such information can be used in diagnostics, and for other uses. 

50 Sequences amplified by the methods of the invention can be further evaluated, detected, cloned, sequ- 
enced and the like either in solution or after binding to a solid support, by any method usually applied to the 
detection of a specific DNA sequence such as PCR, oligomer restriction (Saiki, R.K. et al. , Bio/Technology 3: 
1008-1012 (1985)),allelespecific oligonucleotide (ASO) probe analysis (Conner, B.J., et al, Proc. Natl. Acad. 
Sci. USA 80:278 (1983)), oligonucleotide ligation assays (OLAs) (Landegren, U. et al. . Science 241:1077 

55 (1988)), and the like. Molecular techniques of DNA analysis have been recently reviewed (Landegren, U., et 
aL, Science 242 :229-237 (1988)). The advantages of the methods of the invention include the ability to amplify 
nucleic acids without prior knowledge of their sequence, in a system that does not require complex handling 
or automation or repeated intervention on the art of the technician performing the analysis. Repeated cycles 
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EXAMPLE 2 

The time course and specificity of the amplification reaction were examined. Fifty microliter reactions con- 
taining RPA buffer, nucleotides, and random 8-mers, all as above, and either 100 pg of linear HPV 18 DNA, 

5 or no template DNA, were boiled, cooled, and incubated at 45°C with 10 units of Klenow polymerase as above. 
At times one hour, two hours, four hours, eight hours, or overnight (approximately 16 hours), individual reactions 
were frozen. At the completion of the time course, three aliquots of each reaction were removed. One set of 
apliquots was applied to a 0.9% agarose, 2 ng/ml ethidium bromide, Tris acetate/EDTA gel (Maniatis, T. et al. . 
Molecular Cloning (A Laboratory Manual). Cold Spring Harbor Laboratory, 1982;) and electrophoresed and 

10 photographed. A second set of aliquots was assayed for the amount of DNA present. Aliquots were added to 
buffer containing 0.1 \ig/m\ of the fluorescent dye Hoescht 33258, and the fluorescence of each dilution was 
detenmined and compared to that of standard DNA using a DNA fluorometer (Hoefer Scientific, San Francisco, 
CA). A third set of aliquots was diluted into 0,5 N NaOH, filtered onto BioDyne B nylon membrane, and probed 
with32p-HPV18RNA. 

15 The dot blot analysis showed an amplification time course of approximately 500-fold, 1 ,000-foId, 5,000-fold, 

5,000-fold, and 8,000-fold at the one hour, two hour, four hour, eight hour, and overnight time points, respect- 
ively. 

The agarose gel analysis showed DNA synthesis increasing with time, from amounts near the lower limit 
of detectability at one hour, easily visible DNA at two hours, and massive synthesis at four hours, eight hours, 
20 and overnight The bulk of the visible DNA migrated on the gel with a size con^esponding to less than 500 base 
pairs. Visibly, there was no difference in the amount of DNA synthesized between those reactions that contained 
1 00 pg of HPV 1 8 template DNA and those that did not contain any added template DNA. The " de novo " reaction 
(supra) observed by.Kornberg and others (Schachman, H.K. et al. . J. Biol. Chem. 235 :3242 (1960); Burd, J.F., 
et al. , J. Mol. Biol. 53 :435 (1970)) is presumably able to utilize oligonucleotides within the random 8-mers in 
25 some nonconventional way to synthesize much larger DNA. At the onehour time point, both the HPV 18 sample 
and no template reactions contained DNA in amounts near the lowerlimitof the fluorometric assay, correspond- 
ing to about 0.25 \xg total DNA synthesized per reaction. At two hours, four hours, eight hours, and overnight, 
the reactions containing input HPV 18 DNA contained 2.25, 11. 25, 13.25, and 18.75 \ig DNA. while those reac- 
tions that did not receive any input template DNA contained about 1.5, 8.25, 10.25, and 14.25 ^g of DNA (aver- 
se age of two reactions). 

EXAMPLE 3 

The RPA method was demonstrated on hepatitis B DNA purified from human serum. Five hundred nanog- 
35 rams of linear plasmid DNA containing the cloned genome of subtype adw DNA (Hartley, J., et al. , Gene 49:295 
(1986)) were added to 78 p^ of human serum and then extracted by a method shown to purify HBV DNA from 
virions contained in serum (ibid.). Apliquots of the recovered DNA either were diluted directly into 0.5 N NaOH 
or were diluted, laced in RPA buffer, boiled, cooled, amplified as above, and diluted into NaOH. The sodium 
hydroxide dilutions were altered onto BioDyne B membrane and probed with HBV^^p RfsjA probe. From the 
40 known dilution factors, the HBV DNA recovered from the serum was amplified about 1 ,000 times in the standard 
two-hour, 45 ^C RPA amplification procedure. 

Amplification conditions may be varied to enhance RPA. For example, amplification at least as good as, if 
not better than the 1000-fold amplification found after 2 hr at 45 ° may be obtained by raising the pH of the 
reaction buffer to 7. 1, omitting the HEPES/NaOH, and adding 30 U Klenow polymerase instead of 10 U. 

45 

EXAMPLE 4 

The RPA method was applied in a kit format with containers containing the random primers, the inducing 
agent, the strand separation agent, and the deoxynudeotides and buffers and salts and a probe specially desig- 

50 ned to detect papilloma virus. Linear cloned HPV 1 6 DNA (O to 1 ,000 fg) (the sample to be detected) was added 
to 100 ^1 denaturation buffer (1 M guanidine HCI, 10 mM Tris HCI pH 8.0, 1 mM EDTA, 0.05% sodium azide) 
from container No. 1 and denatured by the addition of 20 lal of 0.5M NaOH from container No. 2. The NaOH 
was neutralized by adding 60 ^1 of neutralization buffer (6% polyacrylic acid, 750 mM sodium citrate, 250 mM 
citric acid, 1 M potassium phosphate, 5 mM EDTA, 0.3% Tween 20, 0.05% sodium azide) from container No. 

55 3. Capture beads (10 ^l) from container No. 4 were added which consisted of paramagnetic beads of approxim- 
ately 4 microns diameter (Dynal) to which 20 fmol of HPV 16 capture oligonucleotide (shown in Table I) had 
been attached through their 3'-ends. 
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Vogelstein ( vide supra ), that is, 20 |iM each dATP, dGTP, and dTTP and 0.5 ^xM dCTP. The reactions were 
boiled and cooled as above. Ten units of Klenow polymerase were added and the reactions were incubated at 
45 X for two hours. The reactions were analyzed by the dot blot procedure. The autoradiogaph of the dot blot 
showed amplification of about 800-fold in reaction (a); 300-fold in reaction (b); 50-fold with reaction (c); and no 
5 detectable amplification with reaction (d). These results demonstrate that nucleotide concentrations have a 
marked effect on the amplifications obtained with the RPA method. 

EXAMPLE 6 

10 The effect of the concentration of random 8-mers on the RPA method was investigated. One hundred pico- 

gram amounts of linear HPV type 18 plasmid DNA were mixed with RPA buffer, 400 ^iM nucleoside triphos- 
phates, and random 8-mer primers in amounts of a) 30 i^g, b) 15 ^g, c) 7.5 jig, d) 3,7 |ig, or e) 1.9 |ag per 50 
fil reaction volume. After boiling and cooling, 30 units of Klenow polymerase were added to each reaction and 
each reaction was incubated at 45 °C for 2 hours. Aliquots of each reaction were analyzed by dot blot analysis. 

15 The autoradiograph showed amplifications of about 2000-fold with (a), 2500-fold with (b), 1500-fold with (c), 
300-fold with (d), and 40-fold with (e). These results show that the optimum, amount of synthetic random 8-mers 
is approximately 15 ng per 50 [i\ reaction. 

EXAMPLE 7 

20 

The ability of inosine-containing primers to decrease de novo synthesis was investigated. Reactions were 
performed in 50 ^il volumes in 0.5 X RPA buffer (0.5 X RPA buffer = 25 mM Tris • HCI, pH 7.1; 2.5 mM MgCl2; 
5 mM p-mercaptoethanol; 200 iig/ml acetylated bovine serum albumin). Each sample contained 20 units of the 
Klenow fragment of E. coll DNA polymerase I and target samples received 1 pg linearized HPV 16 plasmid 

25 DNA which had been denatured by boiling in 0.5 X RPA buffer for 5 min. Incubations were perfomied at 37X 
or 25°C, and samples were removed and diluted into 50 ^1 20 mM sodium ethylene diamine tetraacetic acid 
(NaaEDTA), pH 8.0, at specified times during the reaction. 

Random octamer primers containing dl were chemically synthesized by Synthecell Corp. (Gaithersburg, 
MD) using standard phosphoramidite chemistry. During each cycle of polymerization, equalmolar amounts 

30 were added of all four nucleotides: dA, dl, dC, and dT. 

Random octomer primer concentration was selected based on optimal target-specific RPA oupuL Speci- 
fically, 5 \ig of dG-containing primers and 30 ^g of dl-containing primers were used for each reaction. Test 1 
and 2 were performed at 37°C and 25 °C, respectively. In addition, different preparations of RPA buffer were 
employed for test 1 and test 2. 

35 RPA products were quantified by Hoechst 33258 dye intercalation followed by fluorometric detection. Rea- 

gents were prepared according to the manufacturer's instructions. Quantitation was performed using a Model 
TKO 100 DNA Fluorimeter (Hoeffer Scientific, San Francisco, CA). DNA standard was "1 Kb DNA Ladder" (BRL 
cat. no. 561 5SA, Life Technologies, Inc., Gaithersburg, MD). Target-specific DNA synthesis was determined 
by a dot-blot hybridization followed by quantitation with a Betascope 603 Blot Analyser (Betagen Corp., 

40 Waltham, MA) using standards containing known amounts of DNA target 

Table III depicts kinetics of target-specific, as well as de novo (total DNA) synthesis, (Different preparations 
of RPA buffer were employed for the two tests.) Random dl-containing octomer primers give higher target-speci- 
fic HPV1 6 DNA amplification, albeit with slower kinetics. Additionally, target-specific DNA synthesis is evident 
before de novo synthesis when dl primers were used, whereas target-specific and de novo synthesis are in 

45 relatively close synchrony in the case of dG-random octamers. 
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wherein the base U and the base T are considered exact equivalents. 

2. A process according to claim 1 , wherein the randomly primed amplification occurs with a primer that com- 
prises deoxyribonucleotides having A, T, C and I as bases, wherein the base U and the base T are con- 

5 sidered exact equivalents. 

3. A process as claimed in claim 1 for substantially amplifying a template nucleic acid sequence in a sample 
in a randomly primed and template dependent manner, the process comprising: 

(a) priming template nucleic acid strands with an excess of random oligonucleotide primers; and 
10 (b) Incubating the template nucleic acid strands and the excess of random oligonucleotide primers in 

the presence of an excess of an inducing agent, a strand displacement agent, and an excess of triphos- 
phate substrates to randomly amplify nucleic acid strands, wherein the random oligonucleotide primers 
comprise ribonucleotides or deoxyribonucleotides having: 
(1) exactly three bases chosen from the group of A, T, C and G, and 
15 (2) a base analogue of the base in the group of A, T, C and G, not chosen as one of the bases in ( 1) 

above, 

wherein the base U and the base T are considered exact equivalents. 

4. A process as claimed in any one claims 1 to 3 wherein the primers consist of 6-mers and 10-mers and 
20 the inducing agent and strand displacement agent is the Klenow fragment of DNA Polymerase I. 

5. A process for detecting a papilloma virus in a sample, the process comprising: 

(a) substantially amplifying a papilloma virus nucleic acid sequence in a sample, wherein substantial 
amplification comprises a randomly primed but template dependent synthesis of papilloma virus DNA; 

25 and 

(b) detecting the papilloma virus, wherein the random oligonucleotide primers comprise ribonucleotides 
or deoxyribonucleotides having: 

(1) exactly three bases chosen from the group of A, T, C and G, and 

(2) a base analogue of the base in the group of A, T, C and G, not chosen as one of the bases in (1) 
30 above, 

wherein the base U and the base T are considered exact equivalents. 

6. A process according to claim 7, wherein the random oligonucleotide primers comprise deoxyribonuc- 
leotides having A, T, C and I as bases, wherein the base U and the base T are considered exact equiva- 

35 lents. 

7. A process as claimed in claim 6 or 7 wherein the primers consist of 6-mers and 1 0-mers and amplification 
is conducted using the Klenow fragment of DNA Polymerase I. 

40 8. A kit for substantially amplifying a nucleic acid sequence in a sample in a randomly primed and template 
dependent manner, the kit comprising a carrier which is compartmentalized to receive in close confinement 
therein one or more containers, wherein: 

(a) a first container or series of containers contains one or more random oligonucleotide primers; 

(b) a second container contains an inducing agent; 

45 (c) a third container or series of containers contains triphosphate substrates; and 

(d) a fourth container or series of containers contains a buffer for reconstituting or diluting other com- 
ponents of the kit, wherein the random oligonucleotide primers comprise ribonucleotides or deoxyri- 
bonucleotides that have: 

( 1) exactly three bases chosen from the group of A, T, C and G, and 
50 (2) a base analogue of the base in the group of A, T, C and G, not chosen as one of the bases in ( 1) 

above, 

wherein the base U and the base T are considered exact equivalents. 

9. A kit as claimed in claim 9, wherein each random oligonucleotide primer comprises deoxyribonucleotides 
55 having A, T, C and I as bases, wherein the base U and the base T are considered exact equivalents. 

10. A kit as claimed in claim 8 or 9 wherein the primers consist of 6-mers and 1 0-mers and the inducing agent 
is the Klenow fragment of DNA Polymerase I. 
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